INTRODUCTION
Underage drinking is an important public health concern due to its adverse health and social effects, such as intoxication, injuries/violence, drunk driving and unprotected sex. 1 Binge drinking is a common drinking pattern among adolescents, often leading to fighting, taking or being taken advantage of sexually, vandalism and drug use. [2] [3] [4] Long-term heavy drinking would even lead to mental illnesses and irreversible brain damage. 5 6 Adolescence is an important period when alcohol drinking habits are formed. [7] [8] [9] Identifying high-risk groups of adolescent drinking has implications on public health interventions. However, studies that specifically examine sociodemographic risk factors of adolescent drinking are few and mostly based on Caucasians. Previous studies have found inconsistent sex differences in adolescent drinking, while older age has predicted drinking. 4 10 Drinking has been associated with parental professional occupation in American adolescents and family affluence in Slovakian adolescents. 11 12 Non-intact family structure was associated with adolescent drinking in two studies from the USA and Hong Kong, 13 14 but null findings have also been reported. 15 Sociodemographic correlates of alcohol drinking in Hong Kong adolescents have seldom been reported, but one study among Hong Kong adults has found weekly drinking associated with male sex, primary education or below, and separated or widowed marital status. 16 While adults commonly drink several types of alcohol such as beer, wine and spirits, adolescents often have a preference for certain types of alcohol. 17 Beer is popular among young people, partly due to its link with sports and entertainment put forth by the alcohol industry. 18 A recent study has shown Australian adolescent girls preferred premixed spirits (mixture of spirits with fruit juice or soft drinks), while boys preferred spirits and beer. 19 Drinking patterns have been linked to specific alcohol types. 17 Adolescents with a preference for beer or spirits may drink more and were more likely to experience negative consequences. 20 However, little is known about the sociodemographic correlates of the type of alcohol consumed.
Hong Kong is the most westernised city of China. Although alcohol drinking in Hong Kong (drinking prevalence regardless of frequency: 55.4% in men and 19.4% in women) 16 is not as common as in Western countries such as the UK (92.3% in males and 87.8% in females aged 16-24 years), 2 drinking has become more socially acceptable due to heavy advertising portraying alcohol drinking, particularly wine drinking, as stylish and high class, and after beer and wine tax was abolished in 2008. 21 22 The sociodemographic factors of adolescent drinking probably differ by drinking culture and norms in different populations. The present study investigated the association of sociodemographic characteristics with current drinking, binge drinking and the type of alcohol consumed in Hong Kong adolescents. The findings from Hong Kong may also have implications for countries where drinking prevalence is relatively low but increasing with economic development. 23 
24

METHODS
Study design
In 2012-2013, a school-based alcohol survey was conducted in Hong Kong. A total of 44 secondary schools were randomly selected from all the five regions of Hong Kong (Hong Kong Island 4, Kowloon East 8, Kowloon West 10, New Territory East 13 and New Territory West 12) in proportion to the number of schools in each region. These schools covered 16 of the 18 administrative districts of Hong Kong and were comparable with all schools in the source of funding (subsidised 79% in sample vs 79% in Hong Kong, direct subsidy 16% vs 13%, Government 2.3% vs 7%, private 2.3% vs 1%), among these, one international school was also included. All secondary 1 (US grade 7) to 6 students in the selected schools were invited. An invitation letter was given to parents, and declining parents were asked to have their child return a blank questionnaire during the survey. Even with parental consent, student participation was still voluntary. Students were asked to complete an anonymous questionnaire during a class period. Teachers helped put the questionnaires in an opaque envelope immediately after completion. All questionnaires were sent back to the University of Hong Kong by our research team. Teachers were instructed to avoid looking at the students' answers. The cover page of the questionnaire booklet and the anonymity of the survey also prevented the teachers from knowing individual responses. Therefore, it was unlikely that students would misreport. Ethical approval was obtained from the Institutional Review Board of the University of Hong Kong/Hospital Authority Hong Kong West Cluster.
Subjects
Of 23 096 (91.0% of 25 381 invited) students returning the questionnaires, 21 627 (94%) remained for analysis (mean age 14.7 years, age range 11-20 years, SD 1.8; 51.6% boys) after excluding those with information on sex or age missing, and excluding those with over half their questionnaire answers missing or with conflicting information regarding the frequency of alcohol drinking. Students remaining in analyses were similar to the original sample in sex (51.6% and 52.1% boys, respectively) and age (mean age 14.7 years, SD 1.8 years for both samples). Cohen effect size between the two samples was 0.1 for sex and 0.2 for age, indicating small differences.
Measurements
Students were asked the question, 'In the past 30 days, on how many days did you drink alcohol?'. Respondents were categorised as current drinkers if they drank on at least one day regardless of the amount. Binge drinking was assessed by the question, 'In the past 30 days, on how many days have you drunk at least five drinks in a row?', with one drink defined as '330 mL of beer, 120 mL of wine or 30 mL of spirits'. Current drinking and binge drinking are both common classifications used in adolescent epidemiological studies. 25 Respondents reporting at least 1 day of such drinking were defined as binge drinkers. Those who had never drunk alcohol were defined as never-drinkers. Students were asked to report the most common type of alcohol they drank, with response options of 'I do not drink', 'fruit wine', 'beer', 'wine', 'Chinese wine', 'spirits' and other types. A new variable was generated with five categories of 'never drinker', 'preference of fruit wine', 'preference of beer', 'preference of wine' and 'preference of spirits'. Since few students chose the option of 'Chinese wine' (N=162), Chinese wine was not included in the analysis. Alcohol Use Dependence Identification Test (AUDIT) was also included in the questionnaire, but the number of respondents with alcohol dependence (1.1%) was too small for analysis as an outcome.
Sex, age, place of birth, perceived family affluence, type of housing and family structure were broadly included as sociodemographic factors. Age was categorised as ('14 years or below' and '15 years or above'); place of birth as born in Hong Kong, Mainland China or other places; perceived family affluence as low, medium and high; type of housing as public rental housing, subsidised private housing, private housing and temporary/ others/unknown; and family structure was categorised as parents married, separated or divorced, or one or both parents deceased.
Statistical analyses
Descriptive analyses were used to describe sociodemographic and drinking behaviour variables in the total sample. Prevalence of current and binge drinking was weighted based on sex, age and grade distribution of the underlying adolescent population, using data provided by the Census and Statistics Department of Hong Kong. Pearson's χ 2 tests were used to test univariate relations between sociodemographic characteristics and drinking behaviours. Multilevel analysis is an effective method to use when dealing with the hierarchical structure of data (student being level 1 and school being level 2) and to adjust for school clustering effects (students nested within the same school may have common characteristics). 26 Multilevel logistic regression with random intercept was used to examine the association of various sociodemographic factors with current drinking and binge drinking in separate models employing the 'xtmelogit' function in STATA V.13.0. The OR and corresponding 95% CI were generated. Additionally, a likelihood ratio test was performed to test the goodness of model fit between multilevel regression and traditional logistic regression. p Value of <0.05 indicated superiority of multilevel regression to the traditional logistic regression. As the 'xtmelogit' function is not applicable when the outcome variable is multinomial, we used traditional multinomial logit regression to examine the association between main alcohol type and sociodemographic characteristics with the option of 'robust clust (school variable)' to adjust for school clustering in STATA V.13.0. Multinomial logit regression was used to examine the association between sociodemographic characteristics and the type of alcohol consumed. Multilevel analysis is an effective method to use when dealing with the multilevel structure of data (student being level 1 and school being level 2) and to adjust for school clustering effects. 26 Parental drinking could be an intermediate variable of the studied association, so it was not adjusted for. Table 1 shows that most students were born in Hong Kong (75.3%), perceived their family affluence as medium (57.4%) and had an intact family ( parents remained married) (82.5%). Public rental housing (government subsidised) was most commonly reported (39.3%), followed by private housing (35.0%) and home ownership scheme ( private with government subsidy) (13.0%). One in 5 (21.2%) adolescents were current drinkers and 7.1% were binge drinkers. Table 2 shows that older age, higher perceived family affluence, private housing and non-intact family structure were associated with current alcohol drinking. After mutual adjustment and adjusting for school clustering effect, current alcohol drinking was significantly associated with older age (adjusted OR, AOR, 1.87, 95% CI 1.74 to 2.02), medium family affluence (1.11, 1.02 to 1.21), high family affluence (1.55, 1.38 to 1.75, p for trend<0.001), private housing (1.11, 1.02 to 1.21), 1.40, 1.21 to 1.62) . Table 3 shows the risk factors of binge drinking were the same as those of current drinking except for housing type, which became non-significant, and being born in Mainland China, which became significant. Being older (AOR per year 1.29, 1.25 to 1.33), high family affluence (1.53, 1.28 to 1.83), separated/divorced parents (1.47, 1.27 to 1.71) and one or both deceased parents (1.99, 1.63 to 2.43) were positively associated with binge drinking, while being born in Mainland China was negatively associated with binge drinking (0.81, 0.70 to 0.94). These risk factors generally had stronger associations with binge drinking than with current drinking. Table 4 shows that beer was the most popular type of alcohol (18.1%), followed by fruit wine (12.2%), wine (7.2%) and spirits (1.6%). Generally, compared with never-drinkers, older age and separated/divorced parents were significantly associated with each type of alcohol consumed. Girls were more likely to drink fruit wine (AOR 1.48, 95% CI 1.36 to 1.62), but less likely to drink beer (0.85, 0.79 to 0.92) and spirits (0.69, 0.54 to 0.87). Being born in Mainland China was associated with drinking beer (1.19, 1.08 to 1.31). Students who reported high family affluence were more likely to drink wine and spirits. Similarly, private housing was associated with drinking wine (1.36, 1.18 to 1.56).
RESULTS
separated/divorced parents (1.31, 1.19 to 1.45) and one or both parents deceased (
DISCUSSION
We found adolescent current drinking associated with older age, higher perceived family affluence, private housing and having one or both parents deceased. Being older as a risk factor of adolescent drinking has been commonly reported by other epidemiological studies. 8 Older adolescents may be more stressed and believe that drinking could help them cope with problems. 17 27 However, older adolescents may have more exposure to drinking behaviours of others, such as parents and peers, as well as to advertising of alcohol drinking in the media. They may also more frequently attend social gatherings where alcohol drinking is deemed necessary for fitting into a group. 17 28 We found no sex difference in current drinking but binge drinking was more common in boys. That heavy drinking is predominated by males has commonly been reported. 29 Boys were also reportedly more likely than girls to take part in other risk behaviours, such as smoking and illicit drug use. 30 However, binge drinking prevalence was similar in adolescent boys and girls in the US, with current drinking more common in girls. 4 Lower alcohol drinking in girls was also found in Hong Kong college students. 31 It has been reported that Hong Kong male adolescents commonly drank to feel the effect of alcohol while females drank to have fun. 32 Such different drinking motives may partly explain the higher prevalence of binge drinking in the adolescent boys in this study.
Higher socioeconomic status (SES) in general, as proxied by higher perceived family affluence and private housing, was associated with current drinking in the present study. These findings were consistent with those in studies using parental professional occupation as an indicator of SES. 12 33 However, these results were contrary to those from studies on adolescent smoking and drug use in which lower SES was consistently a risk factor. 30 34 This may suggest that alcohol drinking is considered acceptable for adolescents, 35 without the negative images typically associated with substance use. This is consistent with the positive image promoted directly by the alcohol industry and indirectly by the government through waiving beer and wine tax. We have also reported that Hong Kong parents with higher family affluence or parents who had higher education levels were more likely to mention the benefits of alcohol and that alcohol tastes good, and more willing to ask their children to open a bottle of alcohol and pour it. 36 Higher SES was also associated with binge drinking in the present study. It is unlikely that parents, especially those with high SES, would accept or encourage adolescent binge drinking. The observed association may reflect that adolescent drinking is prone to develop into binge drinking, highlighting the risk of introducing alcohol to adolescents even in families with higher SES.
Students who were born in Mainland China were less likely to be binge drinkers compared with those born in Hong Kong. Previous research shows that many of the new arrivals from Mainland China to Hong Kong through cross-boundary marriage were women and most of them were housewives, 37 and families of cross-boundary marriage may have lower family affluence. Therefore, this association is consistent with that of higher SES with more alcohol drinking.
Adolescents from non-intact families were more likely to be current drinkers in the present study. Non-intact family structure has been associated with smoking due to insufficient support and control, less family attachment, and less monitoring and discipline. 13 38 39 Our results were consistent with those of other studies reporting that non-intact family structure was associated with alcohol drinking among adolescents due to low family attachment or insufficient parent-child communication. 13 14 However, different results have been reported of living with both parents not being associated with reduced regular drinking in adolescents aged 14-15 years. 15 This discrepancy may have risen due to different alcohol-specific rules by parents. Children may be less likely to drink under strict alcohol-specific rules despite non-intact families. 40 Although we lack information on whether students had a stepfamily in our study, it has been shown that adolescents from stepfamilies had even higher likelihood of smoking than those from lone-parent families and intact families. 38 As a cross-sectional study, the major weakness of the present study is that temporal sequence of associations cannot be ascertained. Using perceived family affluence and housing type to indicate SES might not be complete without including family income, but family income may be sensitive and difficult for adolescents to report reliably. 41 To the best of our knowledge, this is the first study on the sociodemographic risk factors of adolescent drinking by alcohol type. Girls were more likely to choose fruit wine, but boys were more likely to choose beer and spirits. Fruit wine may attract girls by sporting colourful label designs and by its relatively low alcohol concentration. However, girls should be discouraged to drink any type of alcohol. Higher perceived family affluence was associated with all types of alcohol studied, but significant results were obtained only for wine and spirits. This could partly be explained by the high-class image of wine and spirit advertised by the alcohol industry. Adolescents who prefer higher alcohol concentration beverages may be more risk-taking, which puts them at particularly high risk for alcohol dependence later in life. Our findings may help identify beer and spirits drinkers and may lead to the design of better tailored alcohol interventions. Further studies are warranted to ascertain if preferring higher concentration alcohol beverages is associated with alcohol dependence in later life.
CONCLUSIONS
Generally, adolescents who were older and had higher SES were more likely to be current and binge drinkers. High family affluence was associated with wine and spirits drinking. Beer and spirits were more preferred by boys than by girls, and fruit wine was more favoured by girls than by boys. These results indicated high-risk groups for adolescent alcohol interventions.
What is already known on this subject
Adolescent drinking in Western countries has been associated with older age and high socioeconomic status, but the association with family structure was inconsistent. Little is known about the association between sociodemographic characteristics and preference of alcohol types, such as beer, wine and spirits.
What this study adds
In Hong Kong adolescents, older age, non-intact family structure and higher socioeconomic status was associated with binge drinking and current drinking, especially with wine and spirits drinking. Beer and spirits were preferred more by boys, and fruit wine by girls. 
